Expression of heterologous peptides at two permissive sites of the MalE protein: antigenicity and immunogenicity of foreign B-cell and T-cell epitopes.
We previously determined a number of 'permissive' sites in the periplasmic maltose-binding protein (MalE) from Escherichia coli. These sites accept the insertion of heterologous peptides without major deleterious consequences for the activities, structure and cellular location of the protein. This study explores the versatility of two such permissive sites for the synthesis of foreign peptides, and examines the antigenicity and the immunogenicity of the inserts. One site is located after amino acid 133 (aa133) of MalE, and the other after aa303. Both sites tolerate inserts of up to at least 70 aa and accept sequences of different natures. Hydrophobic aa sequences are accepted, although strongly hydrophobic sequences, such as the Sendai virus F protein membrane anchor, affected export. We compared the antigenic and the immunogenic properties of peptides derived from the coat proteins of HBV and poliovirus which contain well defined B-cell epitopes. Specific monoclonal antibodies show that the antigenic properties of the inserted B-cell epitopes were different at the two sites. Despite these differences, the inserted peptides elicited strong and comparable antibody responses in mice against the corresponding synthetic peptides. In this case, and with these criteria, the molecular context of the peptides did not affect the immunogenicity of B-cell epitopes. We show for the first time that when a foreign peptide carrying a T-cell epitope was inserted in MalE, the hybrid proteins can elicit a T-cell response against the foreign peptide both in vivo and in vitro. Furthermore, the MalE hybrid was as efficient as free peptide in stimulating T-cell hybridomas in vitro. The MalE vectors provide a powerful genetic system to study how the position and the conformation of a peptide within a protein affect the B-cell and T-cell responses.